large variance in T p , ranging between 18.5 and 29˚C (Fig. 1A ). There is some 1 3 5 overlap in T p distributions between the populations (Fig. 1B) . In absolute terms, +Wol 1 3 6 flies preferred a cooler mean (± SE) temperature of 25.06 ± 0.25˚C compared to the 1 3 7
control flies, which preferred 25.78 ± 0.24˚C. 1 3 8
Our finding is one of the first empirical accounts of Wolbachia-infected flies flies, although the T p of uninfected w 1118 flies was 24.4˚C, which is 1.4˚C lower than 1 4 4 7 the Oregon RC flies from the present study. We have identified a similar T p shift of 1 4 5
Wolbachia-infected flies in the same direction (although lower magnitude) in a 1 4 6 different host strain, using a different temperature preference apparatus. Our results 1 4 7 not only support the findings of Truitt et al. (2018) , but also suggest that this 1 4 8
biologically-interesting phenomenon could be reasonably common. 1 4 9
One explanation for our findings is that Wolbachia could potentially the erratic temporal and spatial dynamics of Wolbachia spread in controlled infected-1 7 2 vector release programs (e.g., Schmidt et al., 2017) . Our finding suggests that 1 7 3
Wolbachia-infected hosts prefer cooler temperatures and might be likely to seek out 1 7 4
cooler microclimates, which would reduce exposure to and lessen the fitness 1 7 5
consequences of high temperatures. 1 7 6
An alternative hypothesis is that flies infected with Wolbachia exhibit a 1 7 7 behavioural chill to restrict pathogen replication. Infection with Pseudomonas 1 7 8
aeruginosa lowered the T p of D. melanogaster, but this behavioural chill response 1 7 9
was inefficient and did not reach the critical temperature that would increase survival 1 8 0 and limit bacteria growth rate (Fedorka et al., 2016) . The change T p that we 1 8 1 observed in flies infected with wMelCS could also be a host behavioural response. 1 8 2
However, as discussed earlier, Wolbachia tends to perform worse at higher 1 8 3
temperatures than are optimal for D. melanogaster, and therefore we suggest that 1 8 4 manipulation of the host T p by the pathogen is more likely. 1 8 5
The absolute decrease in T p of less than 1˚C that we observed in flies infected 1 8 6
with Wolbachia wMelCS provides little buffer to the predicted 2-4˚C increase by 1 8 7 2100 due to climate change. However, Wolbachia are maternally inherited and 1 8 8 exposure to high temperatures can reduce vertical transmission in only a few 1 8 9
generations (Corbin et al., 2016) . If the infected host prefers cooler temperatures, 1 9 0 then this behaviour would confer a selective advantage for Wolbachia. Arthropod 1 9 1 hosts of Wolbachia have rapid generation times relative to the forecast rate of 1 9 2 temperature increase, therefore it is conceivable that a minor change in T p could be 1 9 3 enhanced by selection across generations to allow continued transmission and 1 9 4 mitigate fitness consequences. 1 9 5
This study paves the way for discovering the mechanisms by which Wolbachia -1 9 6
infection alters host T p . Whether the observed phenomenon is due to Wolbachia 1 9 7 directly manipulating host behaviour, a host defense response, or a by-product of 1 9 8
infection will need to be determined. The efficacy of introductions of populations of 1 9 9
Wolbachia-infected vectors may hinge upon a better understanding of complex host-2 0 0 pathogen-environment interactions. Testing for Wolbachia-induced changes in 2 0 1 thermal preference across multiple host and pathogen strains will elucidate whether 2 0 2 unexpected ecological and evolutionary responses might occur in planned vector 2 0 3 releases in a changing climate. This research did not receive any specific grant from funding agencies in the public, 2 0 7 commercial, or not-for-profit sectors. 2 0 8 2 0 9
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